SUMMARY Thirty seven patients with acute myocardial infarction were studied to determine the effect of perfusion of the infarct artery on the relation between the extent of initial ST segment elevation and final electrocardiographic infarct size. The sum of the initial peak ST elevations in all leads correlated with electrocardiographic infarct size in patients with anterior infarction and total occlusion of the infarct artery without collaterals. In patients with anterior infarction and subtotal occlusion of the infarct artery and in all patients with inferior infarction, infarct size was smaller than predicted from the extent of initial ST segment elevation. Collaterals to the infarct artery were present in eight of the 10 patients with inferior infarction and total occlusion. In patients with a persistently occluded infarct artery without collaterals the final infarct size correlated with the extent of initial peak ST segment elevation.
In dogs early epicardial ST segment elevation after coronary occlusion reflects the extent of jeopardised myocardium' and is closely related to final infarct size.1 2 Although the extent of early ST segment elevation has been used as a measure of final infarct size in patients with acute myocardial infarction, the relation is less precise than it is in dogs.68 One explanation for the variation in this relation in man is that spontaneous reperfusion of the infarct artery by recanalisation or the early development of collateral channels leads to preservation of jeopardised myocardium.9
Spontaneous recanalisation occurs in up to 13% of patients within four hours of the onset of symptoms of infarction and in about 35% of patients by 12 to 24 hours.12 Collaterals develop in about 16% of patients within six hours of infarction and in about 62% of patients by two weeks. '3 Requests for reprints to Dr Phillip J Harris, Hallstrom Institute of Cardiology, Royal Prince Alfred Hospital, Camperdown, NSW 2050, Australia.
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The aim of this study was to determine whether patency of the infarct artery, established at angiography before discharge, was a factor in the relation between initial ST segment elevation and final electrocardiographic infarct size in patients with acute myocardial infarction.
Patients and methods

PATIENTS
The study population consisted of 37 patients (34 men and three women) who were admitted to hospital within six hours of the onset of symptoms of acute myocardial infarction and who had ST segment elevation of 1 mm or more in two or more leads on a 12 lead electrocardiogram. The mean age of the patients was 53 (31-64) years. Eighteen patients had anterior, 17 had inferior, and two had lateral infarction. All patients were managed in the coronary care unit and received intravenous lignocaine for the first 48 hours. Nitrates were given if required for recurrence of ischaemic chest pain, and two patients received intravenous f blocker treatment.
ELECTROCARDIOGRAPHIC MEASUREMENTS
A 12 lead electrocardiogram was performed immediately after presentation of the patient to the emergency centre and on arrival in the coronary care unit. To measure early peak segment ST elevation electrocardiograms were repeated every 1-2 hours until eight hours after the onset of symptoms of infarction. All electrocardiograms were digitised by a single observer using a digitiser interfaced with a computer system. ST segment elevation was measured 0 04 s after the end of the QRS complex. EST, the sum of ST segment elevation in all leads, was calculated in mV; ST segment depression was not measured.
All patients had a 12 lead electrocardiogram before discharge from hospital (mean (SD)) (day 9 (2)) that was digitised to measure the sum of Q waves (EQ), a QRS score based on Q and R wave duration and amplitude, and R:Q and R:S amplitude ratios."4 A QRS score of three or more has a 98% specificity for infarction.
CORONARY ANGIOGRAPHY
Selective coronary angiography was performed in multiple projections before discharge from hospital (day 11 (4)) in 33 patients, and within eight weeks of discharge in the remaining four patients. 15 The infarct artery was defined as being totally or subtotally occluded. A totally occluded infarct artery had no or very poor anterograde flow beyond a complete obstruction-equivalent to grade 0 or 1 perfusion in the thrombolysis in myocardial infarction (TIMI) trial.'6 A subtotally occluded artery was defined as one that had brisk anterograde flow beyond a partial obstruction-equivalent to grade 2 or 3 in the TIMI trial.'6 Patients with total occlusion were defined as having collateral flow to the infarct artery if the distal vessel filled retrogradely via collaterals early after injection of contrast. 17 STATISTICAL 
ANALYSIS
The relation between initial peak ST segment elevation and the electrocardiographic measurements of infarct size at discharge was tested by regression analysis and Student's unpaired t test. A probability (p) of <0 05 was considered to be significant. 
Results
In the total group of 37 patients there was a poor correlation between peak initial EST and final electrocardiographic infarct size measured by the QRS score and IQ (table) . The correlation was not improved by considering patients with anterior and inferior infarction separately. At predischarge coronary angiography seven of the 18 patients with anterior infarction and 10 of the 17 patients with inferior infarction had total occlusion of the infarct artery. Collateral supply to the distal infarct artery was not present in any of the seven patients with anterior infarction and total occlusion, but was present in eight of the 10 patients with inferior infarction and total occlusion.
The figure shows the effect of patency of the infarct artery on the relation between peak initial EST and infarct size at discharge. In patients with anterior infarction and total occlusion of the infarct artery there was a close correlation between peak initial EST and each of the two indices of infarct size (r = 0178 for QRS score, and r = 0 91 for EQ).
In patients with anterior infarction and subtotal occlusion of the infarct artery there was a very poor correlation between EST and final infarct size. Approximately half of these patients, however, had a similar relation to that in the patients with total The ratio of QRS score at discharge to peak initial EST is a possible measure of the relation between the initial amount of jeopardised myocardium and the final infarct size. This ratio (SD) was higher in the anterior infarct patients with total occlusion than in the anterior infarct patients with subtotal occlusion (749(1-93) vs 3-31(194), p < 0001). There was no significant difference in this ratio between patients with inferior infarction and total or subtotal occlusion (3-41(2-66) vs 1-88 (307), p = NS).
Discussion
There was a close correlation between the extent of early ST segment elevation and electrocardiographic infarct size at discharge in patients with anterior infarction and persistent total occlusion of the infarct artery without collaterals. This relation had a standard error of the estimate of 2 points, which is approximately equivalent to 7% of left ventricular mass. 18 Approximately half the patients with anterior infarction and subtotal occlusion had the same final infarct size relative to the degree of initial ST segment elevation as the patients with total occlusion, but the remainder had a significantly smaller final infarct size.
There was no correlation between final infarct size and early ST segment elevation in patients with inferior infarction regardless of whether or not they had total or subtotal occlusion of the infarct artery. The frequency of collaterals was much higher in patients with inferior infarction and total occlusion than in patients with anterior infarction and total occlusion. '1 In our study there appeared to be two subpopulations of patients with anterior infarction and subtotal occlusion, those with the same relation between initial ST segment elevation and final infarct size as the patients with total occlusion, and those with a smaller infarct size in relation to initial ST segment elevation. Reduction of infarct size by reperfusion in animals is critically dependent on the delay to reperfusion.'920 One explanation for the variation in the relation among patients with subtotal occlusion is that spontaneous reperfusion occurred at a variable time and that in some patients it was early enough to preserve myocardium. In those in whom it was not the initial EST to final infarction size relation was the same as it was in patients with total occlusion.
In patients with inferior infarction the relation between initial ST segment elevation and final infarct size was variable. At predischarge angiography, however, eight of the 10 patients with inferior infarction and total occlusion had collaterals supplying the distal infarct artery and it was therefore not possible to compare the relations in patients with perfused and unperfused infarct arteries.
This study suggests that the extent of early ST segment elevation in patients with anterior infarction can be used to select patients for immediate intervention -because it identifies the amount of myocardium at risk if the artery were to stay totally occluded. Further, the relation of extent of ST segment elevation to final infarct size may be an important index of the success of thrombolytic interventions in such patients.
